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Description 

This invention relates to a flowable demineraliz- 
ed bone powder composition and to the use of the 
composition in the surgical repair of bone defects. 

The use of demineralized bone powder in the 
repair of bone defects has been a subject of inves- 
tigation for some time. Bone powder contains one 
or more substances, possibly bone morphogenic 
protein (BMP), which induce bone regeneration at 
the defect site. See, e.g., Covey et al., "Clinical 
Induction of Bone Repair with Demineralized Bone 
Matrix or a Bone Morphogenetic Protein", Ortho- 
paedic Review , vol. XVII, No. 8, pp. 857-863 (Au- 
gust. 1989). 

According to Habal et al., "Autologous Cor- 
ticocancellous Bone Paste for Long Bone Disconti- 
nuity Defects: An Experimental Approach", Annals 
of Plastic Surgery , vol. 15, No. 2, pp. 138-142 
(Aug. 1985), autogenous bone which has been 
granulated into a pastelike material and combined 
with autogenous blood has been used in the repair 
of long bone defects in dogs. 

US-A-4563489 discloses a biodegradable poly- 
lactic acid polymer delivery system for delivery of 
substantially pure bone morphogenic protein (BMP) 
to induce formation of new bone in viable tissue. 

EP-A-0082621 discloses an implantable, flexi- 
ble bone prosthesis which comprises demineralis- 
ed bone and/or dentin powder contained in a po- 
rous casing. 

US-A-4440750 discloses a plastic dispersion of 
demineralised bone powder and reconstituted na- 
tive atelopeptide collagen fibres in a continuous 
aqueous phase. 

It is an object of the invention to provide a 
flowable demineralized bone powder composition 
for use in surgical bone repair. 

It is a particular object of the invention to 
provide a composition of liquid or pastelike consis- 
tency comprising demineralized osteogenic bone 
powder and a liquid polyhydroxy compound as a 
carrier for the bone powder with or without such 
optional ingredients as thixotropic agents, medica- 
ments, and the like, and to apply the composition 
at a bone defect site to induce new bone ingrowth 
at the site. 

In keeping with these and related objects of the 
invention, there is provided a flowable composition 
comprising demineralized osteogenic bone powder 
in a biocompatible carrier, the carrier being se- 
lected from a member of the group consisting of 
liquid polyhydroxy compound, liquid polyhydroxy 
compound derivative, liquid solution of solid poly- 
hydroxy compound, liquid solution of solid poly- 
hydroxy compound derivative and mixtures thereof. 

Application of the foregoing composition to the 
site of a bone defect, e.g., one resulting from 



injury, infection, malignancy or developmental mal- 
formation, leads to rapid new bone ingrowth by one 
or more mechanisms such as osteogenesis, 
osteoconduction and osteoinduction. 

5 The bone powder composition of this invention 

can be readily prepared when and as needed, 
preferably with the components of the composition, 
the means for their combination to provide the 
composition and the means for applying the com- 

70 position to a bone defect site being provided in the 
form of a unitary kit. Alternatively, the bone powder 
composition can be prepared beforehand and 
stored in the sterile condition for later use, option- 
ally within the means which will be used to apply 

75 the composition to the bone defect site. 

The demineralized pulverized or powdered 
bone component of the composition herein is a 
known type of material and is prepared in accor- 
dance with known procedures. The expressions 

20 "pulverized bone", "powdered bone" and "bone 
powder" as used herein shall be understood to 
include bone particles of a wide range of average 
particle size ranging from relatively fine powders to 
coarse grains and even larger chips. So, for exam- 

25 pie, the bone powder present in the composition of 
this invention can range in average particle size 
from about 0.1 to about 1.2cm and preferably from 
0.2 to about 1.0cm. The bone powder can be 
obtained from cortical, cancellous and/or cor- 

30 ticocancellous autogenous, allogenic or xenogenic 
bone tissue. In general, allogenic bone tissue is 
preferred as the source of bone powder. 

In a preferred bone demineralization procedure, 
the bone is first pulverized to the desired average 

35 particle size followed by defatting/disinfecting and 
acid demineralization treatments. A preferred defat- 
ting/disinfectant solution is an aqueous solution of 
ethanol, the ethanol being a good solvent for lipids 
and the water being a good hydrophilic carrier to 

40 enable the solution to penetrate more deeply into 
the bone. The aqueous ethanol solution also dis- 
infects the bone by killing vegetative microorgan- 
isms and viruses. Ordinarily at least about 10% to 
40% water (i.e., about 60% to 90% defatting agent 

45 such as alcohol) should be present in the defatting, 
disinfecting solution to produce optimal lipid re- 
moval and disinfection within the shortest period of 
time. The preferred concentration range of the de- 
fatting solution is about 60% to 85% alcohol and 

50 most preferably 70% alcohol. Following defatting, 
the bone is immersed in acid over time to effect 
demineralization. Acids which can be employed in 
this operation include inorganic acids such as hy- 
drochloric acid and organic acids such as peracetic 

55 acid. After acid treatment, the bone powder is 
rinsed with sterile water for injection, buffered with 
a buffering agent to a final predetermined pH and 
then finally rinsed with water for injection to remove 
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residual amounts of acid and buffering agent. The 
demoralized bone powder can be used imme- 
diately for preparation of the composition of this 
invention or it can be stored under aseptic con- 
ditions, advantageously in a freeze-dried state, pri- 
or to such preparation. 

If desired, the bone powder can be modified in 
one or more ways, e.g., the porosity of the bone 
powder can be increased and/or the bone powder 
can be treated with one or more modifying agents, 
e.g., glutaraldehyde, as disclosed in U.S. Patent 
No. 4,678,470. Another optional treatment involves 
augmenting or altering the bone protein content of 
the powdered bone as described in U.S. Patent 
Nos. 4,743,259 and 40,902,296. 

Any of a variety of medically/surgically useful 
substances can be incorporated in the flowable 
bone powder composition herein, e.g., by adding 
the substance(s) to the bone powder component, 
e.g., by soaking or immersing the bone particles in 
a solution or dispersion of the desired substance, 
by adding the substance(s) to the polyhydroxy 
compound component or by adding the substances 
directly to the flowable bone powder composition. 
Medically/surgically useful substances which can 
be readily incorporated in the flowable bone pow- 
der composition of this invention include, e.g., col- 
lagen and insoluble collagen derivatives, hydroxy 
apatite, etc., and soluble solids and/or liquids dis- 
solved therein, e.g., antiviricides, particularly those 
effective against HIV and hepatitis; antimicrobials 
and/or antibiotics such as erythromycin, bacitracin, 
neomycin, penicillin, polymyxin B, tetracyclines, 
viomycin, Chloromycetin and streptomycins, 
cefazolin, ampicillin, azactam, tobramycin, clin- 
damycin and gentamycin, etc.; amino acids, pep- 
tides, vitamins, inorganic elements, co-factors for 
protein synthesis; hormones; endocrine tissue or 
tissue fragments; synthesizer; enzymes such as 
collagenase, peptidases, oxidases, etc.; polymer 
cell scaffolds with parenchymal cells; angiogenic 
drugs and polymeric carriers containing such 
drugs; collagen lattices; biocompatible surface ac- 
tive agents; antigenic agents; cytoskeletal agents; 
cartilage fragments, living cells such as chon- 
drocytes, bone marrow cells, mesenchymal stem 
cells, natural extracts, tissue transplants, bioad- 
hesives, bone morphogenic proteins (BMPs), trans- 
forming growth factor (TGF-beta), insulin-like 
growth factor (IGF-1); growth hormones such as 
somatotropin; bone digestors; antitumor agents; 
fibronectin; cellular attractants and attachment 
agents; immuno-suppressants; permeation en- 
hances, e.g., fatty acid esters such as laureate, 
myristate and stearate monoesters of polyethylene 
glycol, enamine derivatives, alpha-keto aldehydes, 
etc.; nucleic acids; and, bioerodable polymers such 
as those disclosed in U.S. Patent Nos. 4,764,364 



and 4,765,973 and European Patent Application 
168,277. The amounts of such optionally added 
substances can vary widely with optimum levels 
being readily determined in a specific case by 

5 routine experimentation. 

To provide the demineralized allogenic bone 
powder composition of this invention, the de- 
mineralized bone powder is combined with a 
biocompatible liquid polyhydroxy compound which 

ro functions as a carrier or suspension agent for the 
bone powder. 

The expressions "liquid polyhydroxy com- 
pound" and "liquid polyhydroxy compound deriva- 
tive" as employed herein are intended to include 

75 those compounds of this type which in the pure or 
highly concentrated state and at ambient tempera- 
ture, e.g., 15-40*C, are flowable liquids. The ex- 
pressions "solid polyhydroxy compound" and "sol- 
id polyhydroxy compound derivative" as employed 

20 herein are intended to include those compounds of 
this type which in the pure or concentrated state 
and at ambient temperature are normally solid or 
semi-solid but are soluble in a suitable solvent, 
e.g., water, physiological saline, ethanol, glycerol, 

25 glucose, propylene glycol, polyethylene glycol of 
from 200-1000 molecular weight, etc., or mixtures 
thereof, to provide a liquid composition. Function- 
ally, the carrier component of the bone powder 
composition serves to provide a flowable material 

30 of widely varying consistency. The term "flowable" 
in this context applies to compositions whose con- 
sistencies range from those which can be de- 
scribed as shape-sustaining but readily deformable, 
e.g., those which behave like putty, to those which 

35 are runny. Specific forms of flowable bone powder 
compositions include cakes, pastes, creams and 
fillers. 

Useful polyhydroxy compounds possess from 
2 to about 18 carbons and include such classes of 

40 compounds as the acyclic polyhydric alcohols, 
non-reducing sugars, sugar alcohols, sugar acids, 
monosaccharides, disaccharides, water-soluble or 
water dispersible oligosaccharides, polysaccharides 
and known derivatives of the foregoing. Specific 

45 polyhydroxy compounds include ethylene glycol, 
diethylene glycol, triethylene glycol, 1,2-pro- 
panediol, trimethylolethane, trimethylopropane, 
erythritol, pentaerythritol, polyalkylene glycols such 
as the polyethylene glycols, xylitol, sorbitol, man- 

50 nitol, dulcitol, arabinose, xylose, ribose, adonitol, 
arabitol, rhamose, inositol, fructose, galactose, glu- 
cose, mannose, sorbose, sucrose, maltose, lactose, 
maltitol, lactitol, stachyose, maltopentaose, 
cyclomaltohexaose, carrageenan, agar, alginic acid, 

55 guar gum, gum tragacanth, locust bean gum, gum 
arabic, xanthan gum, amylose, mixtures of any of 
the foregoing, and the like. 
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Derivatives of the foregoing polyhydroxy com- 
pounds, in particular, ester derivatives thereof, are 
also useful. For example, liquid and solid mon- 
oesters and diesters of glycerol can be used to 
good effect, the solid esters being dissolved up to 
the limit of their solubilities in a suitable vehicle, 
e.g., propylene glycol, glycerol, polyethylene glycol 
of 200-1000 molecular weight, etc. Liquid glycerol 
esters include monacetin and diacetin and solid 
glycerol esters include such fatty acid monoesters 
of glycerol as glycerol monolaurate which is pre- 
ferred, glyceryl monopalmitate, glyceryl mon- 
ostearate, etc. An especially preferred carrier here- 
in comprises glyceryl monolaurate dissolved in 
glycerol or a 4:1 to 1:4 mixture of glycerol and 
propylene glycol. 

Of the foregoing polyhydroxy compounds, 
glycerol and its liquid monoesters and diesters, 
e.g., monacetin and diacetin, fructose, glucose and 
sucrose, and mixtures thereof are preferred. Where 
the polyhydroxy compound is a solid, e.g., sucrose, 
a solvent such as water, glycerol, polyethylene 
glycol of from 200-1000 average molecular weight, 
or mixture thereof is used to preferred provide a 
flowable solution or paste of the compound. 

Where, in a particular bone powder composi- 
tion, the bone powder has a tendency to quickly or 
prematurely separate from the carrier or to other- 
wise settle out from the composition such that 
application of a fairly homogenous composition is 
rendered difficult or inconvenient, it can be ad- 
vantageous to include within the composition a 
substance whose thixotropic characteristics prevent 
or reduce this tendency. Thus, e.g., where the 
carrier component is glycerol and separation of 
bone powder occurs to an excessive extent where 
a particular application is concerned, a thickener 
such as a solution of polyvinyl alcohol, polyvinyl- 
pyrrolidone, cellulosic ester such as hydroxypropyl 
methylcellulose, carboxyl methylcellulose, pectin, 
food-grade texturizing agent, gelatin, dextran, col- 
lagen, starch, hydrolyzed polyacrylonitrile, 
hydrolyzed polyacrylamide, polyelectrolyte such as 
polyacrylic acid salt, et., can be combined with the 
carrier in an amount sufficient to significantly im- 
prove the suspension-keeping characteristics of the 
composition. 

As previously indicated, the bone powder com- 
position of this invention can be freshly prepared 
just prior to use by mixing of the bone powder, 
carrier and optional component(s) in any suitable 
sequence of separate mixing operations or all at 
once. Thus, the bone powder can be mixed with 
the optional ingredient(s) and thereafter combined 
with the carrier component, the bone powder can 
be mixed with the carrier followed by addition of 
the optional ingredient(s) or the optional ingredients 
can be added to the carrier followed by addition of 



the bone powder. Variations of these sequences of 
mixing operations are, of course, possible. The 
amount of bone powder which can be incorporated 
into the composition of this invention can vary 

5 widely with the amounts of from about 5 to about 
90 weight percent, and preferably from about 20 to 
about 80 weight percent, being entirely suitable in 
most cases, the balance of the composition being 
made up of carrier. To facilitate on-site preparation 

70 of the composition herein, the bone powder, prefer- 
ably in lyophilized form, and carrier (the latter con- 
taining any of the optional ingredients identified 
above) can be stored in separate packages or 
containers under sterile conditions and brought to- 

75 gether in intimate admixture at the moment of use 
for immediate application to a bone defect site 
employing any suitable means, e.g., a syringe, 
spatula, etc. U.S. Patent No. 4,458,733, the con- 
tents of which are incorporated by reference here- 

20 in, describes a combined storage mixing and ap- 
plication device which can be adapted to perform 
the foregoing functions of storage, mixing and ap- 
plication. Alternatively, the bone powder composi- 
tion can be prepared well in advance and stored 

25 under sterile conditions until required for use, e.g., 
in the barrel of a syringe or other suitable applica- 
tor device. 

The bone powder composition of this invention 
can be applied to the bone defect in a variety of 

30 ways, e.g., by packing the site with the composition 
provided in the form of a highly viscous paste. 
Among the bone repair applications for which the 
use of the bone powder composition of this inven- 
tion is eminently suited are: standard or custom 

35 arthroplasty prosthesis; reconstruction of skeletal or 
other osseous defects; enhancing or augmenting 
the effectiveness of internal and external fixation 
devices, bone plates, etc.; as a replacement of 
corticocancellous strips, and so forth. 

40 The following examples are illustrative of the 
preparation of the flowable demineralized bone 
powder composition of this invention. 

EXAMPLE 1 

45 

A quantity of allogenic cortical or cancellous 
bone which has been pulverized and sieved to an 
average particle size of from about 100 to about 
500 microns is introduced into a reactor which is 

50 then sealed. A 70% ethanol solution at a- rate of 30 
milliliters per gram of bone is introduced into the 
reactor followed by agitation for 1 hour (Bolander et 
al., Journal of Bone and Joint Surgery , Vol. 68-A, 
No. 8 (Oct. 1986)) to effect defatting and disinfect- 

55 ing of the bone powder. Following drainage of the 
ethanol, a 0.6N solution of HCl at 50 ml per gram 
of bone is introduced into the reactor (Bolander et 
al., ibid.), the reaction proceeding for 3 hours 
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(Glowackie, AATB Workshop , 11th Annual meeting 
(1978)). Following drainage of the HCl, the bone is 
covered and rinsed three times with water for injec- 
tion (WFI) with the WFI being replaced at 5 minute 
intervals. Following drainage of the WFI, the bone 
is completely covered with 0.1 M sodium phos- 
phate, a procedure which is repeated until the pM 
of the solution falls between 6.8 and 7.4. The 
rinsing procedure with WFI is repeated to provide 
demineralized cortical or cancellous bone powder 
ready for mixing with the carrier component to 
provide the flowable composition of this invention. 

The foregoing demineralized bone powder, 25 
gm, and injectable grade glycerol, 95 gm, were 
thoroughly mixed to provide a composition of 
pastelike consistency. The composition is readily 
applied to a bone defect site, e.g., employing a 
syringe, spatula, dental gun or other suitable de- 
vice. 

EXAMPLE 2 

The demineralized bone powder of Example 1 
was combined with a flowable mixture of 50 weight 
percent fructose and 50 weight percent dextrose at 
three different levels to provide flowable de- 
mineralized bone powder pastes containing 25, 35 
and 50 weight percent bone powder. The bone 
powder pastes were firm, smooth and of even 
composition throughout and hardened in air over a 
period of 8-1 2 hours. 

Similar results can be obtained employing an 
aqueous sucrose solution as the liquid polyhydroxy 
compound carrier for the bone powder. 

Claims 

1. A flowable composition for application to a 
bone defect site to promote new bone growth 
at the site which comprises a new bone 
growth-inducing amount of demineralized 
osteogenic bone powder in a biocompatible 
carrier, the carrier being selected from a mem- 
ber of the group consisting of liquid poly- 
hydroxy compound, liquid polyhydroxy com- 
pound derivative, liquid solution of solid poly- 
hydroxy compound, liquid solution of solid 
polyhydroxy compound derivative and mix- 
tures thereof. 

2. The composition of Claim 1 wherein the carrier 
is selected from the group consisting of glyc- 
erol, glycerol monoester and glycerol diester. 

3. The composition of Claim 1 wherein the carrier 
is selected from the group consisting of mon- 
osaccharide, monosaccharide derivative, disac- 
charide, disaccharide derivative, oligosac- 



charide, oligosaccharide derivative and mix- 
tures thereof. 

4. The composition of Claim 1 wherein the carrier 
5 is selected from the group consisting of fruc- 
tose, glucose and mixtures thereof. 

5. The composition of Claim 1 wherein the carrier 
is a liquid solution of sucrose. 

70 

6. The composition of Claim 1 wherein the carrier 
is an aqueous solution of sucrose. 

7. The composition of Claim 1 wherein the carrier 
15 is a liquid solution of a fatty acid monoester of 

glycerol. 

8. The composition of Claim 1 wherein the carrier 
is a fatty acid monoester dissolved in a solvent 

20 which is a different liquid polyhydroxy com- 
pound and/or derivative thereof. 

9. The composition of Claim 1 wherein the carrier 
is a fatty acid monoester dissolved in a solvent 

25 selected from the group consisting of pro- 
pylene glycol, glycerol, monoacetin, diacetin, 
liquid polyethylene glycol and mixtures thereof. 

10. The composition of Claim 1 wherein the carrier 
30 is glycerol monolaurate dissolved in a solvent. 

11. The composition of Claim 1 wherein the carrier 
is glycerol monolaurate dissolved in a solvent 
which is a different liquid polyhydroxy com- 

35 pound and/or derivative thereof. 

12. The composition of Claim 1 wherein the carrier 
is glycerol monolaurate dissolved in a solvent 
selected from the group consisting of pro- 

40 pylene glycol, glycerol, monoacetin, diacetin, 
liquid polyethylene glycol and mixtures thereof. 

13. The composition of Claim 1 wherein the aver- 
age particle size of the demineralized bone 

45 powder is from 0.1 to 1.2cm. 

14. The composition of Claim 1 wherein the aver- 
age particle size of the demineralized bone 
powder is from 0.2 to 1cm. 

50 

15. The composition of Claim 1 wherein the de- 
mineralized bone powder is derived from cor- 
tical bone, cancellous and/or corticocancellous 
autogenous, xenogenic and/or allogenic bone 

55 tissue. 

16. The composition of Claim 1 containing from 5 
to 90 weight percent demineralized bone pow- 



25 
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der and from 10 to 95 weight percent carrier. 

17. The composition of Claim 1 containing from 20 
to 80 weight percent demineralized bone pow- 
der and from 20 to 80 weight percent carrier. 

18. The composition of Claim 1 containing at least 
one additional ingredient selected from the 
group consisting of antiviral agent, anti- 
microbial agent, antibiotic agent, amino acid, 
peptide, vitamin, inorganic element, protein 
synthesis co-factor, hormone, endocrine tissue, 
synthesizer, enzyme, polymer-cell scaffolding 
agent with parenchymal cells, angiogenic drug, 
polymeric drug; carrier, collagen lattice, an- 
tigenic agent, cytoskeletal agent, mesenchymal 
stem cells, bone digester, antitumor agent, cel- 
lular attractant, fibronectin, growth hormone 
cellular attachment agent, immunosuppressant, 
nucleic acid, surface active agent, hydroxy 
apatite and penetration enhancer. 

19. The composition of Claim 1 containing a 
bioerodable polymer. 

20. The composition of claim 1 containing at least 
one additional ingredient selected from at least 
one of bone morphogenic protein, transforming 
growth factor and insulin-like growth factor. 

21. The composition of Claim 1 additionally com- 
prising a thickener selected from at least one 
of polyvinyl alcohol, polyvinylpyrrolidone, 
hydroxypropyl methylcellulose, carboxyl 
methylcellulose, pectin, food-grade texturising 
agent, gelatin, dextran, collagen, starch, 
hydrolyzed polyacrylonitrile, hydrolyzed 
polyacrylamide and polyacrylic acid salt. 

22. The composition of Claim 1 wherein said de- 
mineralised osteogenic bone powder has been 
subjected to acid demineralisation treatment. 

23. The composition of Claim 22 wherein said de- 
mineralised bone powder has additionally been 
subjected to defatting/disinfecting treatment. 

24. The composition of Claim 1 wherein the carrier 
is a flowabte solution or paste of sucrose and 
glycerol. 

25. The composition of Claim 1 wherein the carrier 
is a flowable solution or paste of sucrose and 
polyethylene glycol. 

26. The composition of claim 1 wherein the carrier 
is selected from the group consisting of fruc- 
tose, dextrose and mixtures thereof. 



27. The composition of Claim 1 wherein the carrier 
is glyceryl monolaurate dissolved in glycerol or 
a 4:1 to 1:4 mixture of glycerol and propylene 
glycol. 

5 

PatentansprUche 

1. FlieBfahige Zusammensetzung zur Anwendung 
an dem Ort eines Knochendefekts, urn an die- 

w sem Ort das Wachstum eines neuen Knochens 
zu fordern, bestehend aus einer das Wachs- 
tum eines neuen Knochens einleitenden Men- 
ge eines entmineralisierten osteogenen Kno- 
chenpulvers in einem biovertraglichen Trager, 

75 wobei der Trager ausgewahlt ist aus einem 
Glied der Gruppe, bestehend aus einer flGssi- 
gen Polyhydroxyverbindung, einem fIGssigen 
Polyhydroxyverbindungsderivat, einer fIGssigen 
Losung einer festen Polyhydroxyverbindung, 

20 einer fIGssigen L5sung eines festen Polyh- 
ydroxyverbindungsderivats und Gemischen da- 
von. 

2. Zusammensetzung nach Anspruch 1, bei wel- 
25 cher der TrSger ausgewahlt ist aus der Grup- 
pe, bestehend aus Glyzerin, Glyzerinmonoe- 
ster und Glyzerindiester. 

3. Zusammensetzung nach Anspruch 1, bei wel- 
30 cher der TrSger ausgewahlt ist aus der Grup- 
pe, bestehend aus Monosaccharid, Monosac- 
charidderivat, Disaccharid, Disaccharidderivat, 
Oligosaccharid, Oligosaccharidderivat und Ge- 
mischen davon. 

35 

4. Zusammensetzung nach Anspruch 1, bei wel- 
chem der Trager ausgewahlt ist aus der Grup- 
pe, bestehend aus Fruktose, Glucose und Ge- 
mischen davon. 

40 

5. Zusammensetzung nach Anspruch 1, bei wel- 
cher der Trager eine fIGssige Losung von Su- 
crose ist. 

45 6. Zusammensetzung nach Anspruch 1, bei wel- 
cher der Trager eine wassrige Ldsung von 
Sucrose ist. 

7. Zusammensetzung nach Anspruch 1, bei wel- 
50 cher der Trager eine fIGssige Losung eines 

Fettsauremonoesthers von Glyzerin ist. 

8. Zusammensetzung nach Anspruch 1, bei wel- 
cher der Trager ein Fettsauremonoester gelost 

55 in einem Ldsungsmittel ist, welches eine unter- 
schiedliche fIGssige Polyhydroxyverbindung 
und/oder ein Derivat davon ist. 
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9. Zusammensetzung nach Anspruch 1, bei wel- 
cher der TrSger ein FettsSuremonoester gelost 
in einem L6semittel ist, ausgewahlt aus der 
Gruppe, bestehend aus Propylenglycol, Gly- 
zerin, Monoacetin, Diacetin, flUssiger Polyeth- 5 
ylenglykol und Gemischen davon. 

10. Zusammensetzung nach Anspruch 1, bei wel- 
cher der TrSger Glyzerinmonolaurat gelost in 
einem Losungsmittel ist. 10 

11. Zusammensetzung nach Anspruch 1, bei wel- 
chem der TrSger Glyzerinmonolaurat gelost in 
einem Losungsmittel ist, welches eine unter- 
schiedliche UUssige Polyhydroxyverbindung 75 
und/oder ein Derivat davon ist. 

12. Zusammensetzung nach Anspruch 1, bei wel- 
cher der TrSger Glyzerinmonolaurat gelost in 
einem Losungsmittel ist, ausgewahlt aus der 20 
Gruppe, bestehend aus Propylenglykol, Gly- 
zerin, Monoacetin, Diacetin, flUssiger Polyeth- 
ylenglykol und Gemischen davon. 

13. Zusammensetzung nach Anspruch 1, bei wel- 25 
cher die mittlere TeilchengroBe des entminera- 
lisierten Knochenpulvers 0.1 bis 1.2 cm ist. 

14. Zusammensetzung nach Anspruch 1, bei wel- 
cher die mittelere TeilchengroBe des entmine- 30 
ralisierten Knochenpulvers 0.2 bis 1 cm ist. 

15. Zusammensetzung nach Anspruch 1, bei wel- 
cher das entmineralisierte Knochenpulver von 
Rindenknochen, autogenetischem Spongiosa 35 
und/oder Rindenspongiosa sowie xenogeneti- 
schem und/oder allogenetischem Knochenge- 
webe abstammt. 

16. Zusammensetzung nach Anspruch 1, welche 5 ao 
bis 90 Gew.-% entmineralisiertes Knochenpul- 
ver und 10 bis 95 Gew.-% TrSger enthSlt. 

17. Zusammensetzung nach Anspruch 1, welche 

20 bis 80 Gew.-% entmineralisiertes Knochen- 45 
pulver und 20 bis 80 Gew.-% Trager enMlt. 

18. Zusammensetzung nach Anspruch 1, welche 
wenigstens einen zusStzlichen Bestandteil ent- 

hSIt, ausgewahlt aus der Gruppe, bestehend so 
aus Antivirusmittel, Antimikrobenmittel, Antibio- 
tikum, AminosSure, Peptid, Vitamin, anorgani- 
sches Element. Proteinsynthese-Co-faktor, 
Hormon, Endokringewebe, Synthesebildner, 
Enzym, polymeres ZellengerGstmittel mit Pa- 55 
renchymzellen, angiogenetisches Arzneimittel, 
polymerer Arzneimitteltrager, Kollagengitter, 
Antigenmittel, Zellskelettmittel, Mesenchym- 



Stammzellen, Knochenverdauer, Antitumormit- 
tel, Zellenanziehungsmittel, Fibronektin, 
Wachstumshormon-Zellenanziehungsmittel, 
Immunverhinderungsmittel, Nukleinsaure, 
Netzmittel, Hydroxyapatit und Durchdringung- 
VergrQBerungsmittel. 

19. Zusammensetzung nach Anspruch 1, welche 
ein bioverschleiBfahiges Polymer enthalt. 

20. Zusammensetzung nach Anspruch 1, welche 
wenigstens einen zusatzlichen Bestandteil ent- 
hSIt, ausgewahlt unter wenigstens einem von 
knochenmorphogenetischem Protein, Verande- 
rung-Wachstumsfaktor und insulinartigem 
Wachstumsfaktor. 

21. Zusammensetzung nach Anspruch 1, welche 
zusStzlich ein Verdickungsmittel aufweist, aus- 
gewShlt unter wenigstens einem von Polyviny- 
lalkohol, Polyvinylpyrrolidon, Hydroxypropyl- 
Methylzellulose, Carboxyl-Methylzellulose, 
Pektin, Strukturbildner mit Nahrungsmittelquali- 
tat t Gelatin, Dextran, Kollagen, Starke, hydroli- 
siertes Polyacrylnitril, hydrolisiertes Polyacryla- 
mid und Polyacrylsauresalz. 

22. Zusammensetzung nach Anspruch 1, bei wel- 
cher das entmineralisierte osteogenetische 
Knochenpulver einer Saureentmineralisierungs- 
Behandlung unterworfen wurde. 

23. Zusammensetzung nach Anspruch 22, bei wel- 
cher das entmineralisierte Knochenpulver zu- 
sStzlich einer Entfet- 
tungs/Desinfektionsbehandlung unterworfen 
wurde. 

24. Zusammensetzung nach Anspruch 1, bei wel- 
cher der Trager eine flieOfahige Losung oder 
Paste von Sucrose und Glyzerin ist. 

25. Zusammensetzung nach Anspruch 1, bei wel- 
cher der Trager eine flieOfahige Losung oder 
Paste von Sucrose und Polyethylenglykol ist. 

26. Zusammensetzung nach Anspruch 1, bei wel- 
cher der Trager ausgewahlt ist aus der Grup- 
pe, bestehend aus Fruktose, Dextrose und Ge- 
mischen davon. 

27. Zusammensetzung nach Anspruch 1, bei wel- 
cher der Trager Glyzerinmonolaurat gelost in 
Glyzerin oder ein 4:1 bis 1:4 Gemisch von 
Glyzerin und Propylenglykol ist. 
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Revendlcations 

1 Une composition fluide k appliquer sur un site 
de d£faut osseux pour favoriser une nouvelle 
croissance osseuse au niveau de ce site, qui 
comprend une quantity induisant une nouvelle 
croissance osseuse de poudre d'os osfeogene 
d£min6ralis£e dans un support biocompatible, 
le support un membre du groupe comprenant 
les omposg polyhydroxy liquide, derive de 
compost polyhydroxy liquide, solution liquide 
d'un compost polyhydroxy solide, solution li- 
quide d'un d6riv6 de compose polyhydroxy 
solide et leurs melanges. 

2. Une composition suivant la revendication 1, 
dans laquelle le support est choisi dans le 
groupe consistant en glycerol, monoester de 
glycerol et diester de glycerol. 

3. Une composition suivant la revendication 1, 
dans laquelle le support est choisi dans le 
groupe consistant en monosaccharide, d§riv6 
de monosaccharide, disaccharide, derive de 
disaccharide, oligosaccharide, derive d'oligo- 
saccharide et leurs melanges. 



5. Une composition suivant la revendication 1, 
dans laquelle le support est une solution liqui- 
de de sucrose. 

6. Une composition suivant la revendication 1, 
dans laquelle le support est une solution 
aqueuse de sucrose. 

7. Une composition suivant la revendication 1, 
dans laquelle le support est une solution liqui- 
de d'un monoester d'acide gras du glycerol. 

8. Une composition suivant la revendication 1, 
dans laquelle le support est un monoester 
d'acide gras dissous dans un solvant qui est 
un compost polyhydroxy liquide different et/ou 
un derive de celui-ci. 

9. Une composition suivant la revendication 1, 
dans laquelle le support est un monoester 
d'acide gras dissous dans un solvant choisi 
dans le groupe consistant en propylene glycol, 
glycerol, monoac6tine, diac&ine, polyethylene 
glycol liquide et leurs melanges. 



10. Une composition suivant la revendication 1, 
dans laquelle ie support est du monolaurate de 
glycerol dissous dans un solvant. 

6 11. Une composition suivant la revendication 1, 
dans laquelle le support est du monolaurate de 
glycerol dissous dans un solvant qui est un 
compost polyhydroxy liquide different et/ou un 
derive de celui-ci. 

10 

12. Une composition suivant la revendication 1, 
dans laquelle le support est du monolaurate de 
glycerol dissous dans un solvant choisi dans le 
groupe consistant en propylene glycol, glyce- 

15 rol, monoamine, diac£tine, polyethylene gly- 
col liquide et leurs melanges. 

13. Une composition suivant la revendication 1, 
dans laquelle la dimension particulate moyen- 

20 ne de la poudre d'os demoralises est de 0,1 
h 1,2 cm. 

14. Une composition suivant la revendication 1, 
dans laquelle la dimension particulate moyen- 

25 ne de la poudre d'os demineralisee est de 0,2 
k 1 cm. 

15. Une composition suivant la revendication 1, 
dans laquelle la poudre d'os demineralisee 
provient d'os cortical, de tissu osseux cancel- 
leux et/ou corticocancelleux autogenique, x6~ 
nogenique et/ou allogenique. 

16. Une composition suivant la revendication 1, 
35 contenant de 5 h 90% en poids de poudre 

d'os demineralisee et de 10 & 95% en poids 
de support. 

17. Une composition suivant la revendication 1, 
40 contenant de 20 h 80% en poids de poudre 

d'os demineralisee et de 20 & 80% en poids 
de support. 

18. Une composition suivant la revendication 1, 
45 contenant au moins un composant suppfemen- 

taire choisi dans le groupe consistant en agent 
antiviral, agent antimicrobien, agent antibioti- 
que, acide amine, peptide, vitamine, element 
inorganique, co-facteur pour la synthase des 

so profeines, hormone, tissu & fonction endocrine, 
synthetiseur, enzyme, agent d'echaffaudage de 
cellules et de polymers avec des cellules pa- 
renchymateuses, medicament angiogenique, 
support polymfere de medicament, reseau de 

55 collagfene, agent antigenique, agent cytosque- 
lettique, cellule souche de mesenchyme, di- 
gesteur d'os, agent antitumoral, agent attirant 
les cellules, fibronectine, hormone de croissan- 



4. Une composition suivant la revendication 1, 
dans laquelle le support est choisi dans le 
groupe consistant en fructose, glucose et leurs 30 
melanges. 
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ce, agent fixant des cellules, immuno-suppres- 
seur, acide nucieique, agent tensioactif, hy- 
droxy apatite et agent augmentant la penetra- 
tion. 

5 

19. Une composition suivant la revendication 1, 
contenant un polymfere bio£rodable. 

20. Une composition suivant la revendication 1, 
contenant au moins un composant suppl£men- to 
taire choisi parmi au moins une proline mor- 
phog&nique d'os, un facteur de croissance de 
transformation et un facteur de croissance ana- 
logue & Tinsuline. 

15 

21. Une composition suivant (a revendication 1, 
contenant de plus un 6paississant choisi parmi 
au moins un compost du groupe consistant en 
poly(alcool vinylique), polyvinylpyrrolidone, hy- 
droxypropyl m£thylcellulose, carboxy methyl- 20 
cellulose, pectine, agent texturant de quality 
alimentaire, gelatine, dextrane, collag&ne, ami- 
don, polyacrylonitrile hydrolys6, polyacrylami- 

de hydrolyse et sel de poly(acide acrylique). 

25 

22. Une composition suivant la revendication 1, 
dans laquelle cette poudre d'os ost£og&ne 66- 
min6ralis6e a ete soumise & un traitement de 
demoralisation par un acide. 

30 

23. Une composition suivant la revendication 22, 
dans laquelle cette poudre d'os dgmingralis6e 
a ete soumise de plus h un traitement de 
d£graissage et de disinfection. 

35 

24. Une composition suivant la revendication 1, 
dans laquelle le support est une solution ou 
une pate fluide de sucrose et de glycerol. 

25. Une composition suivant la revendication 1, 40 
dans laquelle le support est une solution ou 

une p§te fluide de sucrose et de polyethylene 
glycol. 

26. Une composition suivant la revendication 1, 45 
dans laquelle le support est choisi dans le 
groupe consistant en fructose, dextrose et 
leurs melanges. 

27. Une composition suivant la revendication 1, 50 
dans laquelle le support est du monolaurate de 
glyceryle dissous dans du glycerol ou un me- 
lange 4:1 & 1:4 de glycerol et de propylene 
glycol. 



